The authors were part of the design team of Bouwcombinatie HSL Drechtse Steden v.o.f., a joint venture of Ballast Nedam, Van Hattum en Blankevoort, Strukton, HBG, CFE, TBI, Vinci, and Van Oord ACZ. The team was responsible for the final and detailed design of an app. 2000 m long HSR bridge over the Hollandsch Diep. The bridge is part of the ± 16 km long HSRcluster from Rotterdam to Moerdijk which on his turn is part of the ± 100 km long HSR-link that is being constructed between Amsterdam and the Belgian border in the line Paris, Brussels and Amsterdam. The Client is the Dutch Ministry of Transport, Public Works and Watermanagement, represented by Rijkswaterstaat.
The foundation of the piers consists of a low number of hollow steel, open ended piles. On top of the piles prefab concrete casings were installed. The design of piles and bending connection to the casings were governed by the design criterion of a ship impact of 3000 ton acting 3 meters above waterline and allowing a maximum lateral displacement of 8 cm at the track level. On top of the casing a hollow rectangular vertical shaft with varying cross section and height is cast in situ.
The comfort criteria demands were difficult to meet since the combination of slender shape and severe equivalent maximum acceleration levels of 0.7 m/s 2 . The 105 m spans appeared to be unfavourable given the high speed of the train of 90 m/s, which means that the train passes a pier every 1.2 seconds and the characteristic frequency of the railway carriages being between 0.8 and 1.2 seconds. Together with the characteristic frequency of the bridge being app.1.2 seconds, these stroking frequencies result in an increased acceleration of the train. In order to improve the dynamic behaviour, the support system of the bridge was changed. This support system enabled moment transfer to the piers thus increasing the vertical stiffness of the bridge deck.
